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XVlh Remarks on Mr. Brydone's Account of a 'remarkable 

Thunder- form in Scotland. By the Right Honourable Charles 
Earl Stanhope, F. R. S. 



Read February 15, 1787, 

§ 1. "^TO ftorm of lightning has ever produced effects more 
JL^I curious to contemplate than thofe related by Mr. 
Brydone, in his Letter to the Prefident of this Society. That 
account contains fadts of fuch confequence, and fo perfe6tly 
Inexplicable by the principles of ele&ricity which are com- 
monly received, that it undoubtedly deferves particular atten- 
tion. 

It appears, that a man (named " James Lauder") fitting 
on the fore-part of a cart drawn by two horfes, was fuddenly 
ftruck dead, as alfo the horfes that he was driving, and that 
the cart itfelf was much injured by electrical fire, although no 
lightning fell at, or near, the place where this accident hap- 
pened. 

§ 2. Before I attempt to account, by the laws of ele&ricity* 
for this remarkable phenomenon, it may not be improper juft 
to take notice, that few fads of this kind have ever been 
better authenticated 'than this is. 

It appears, firft, that a man, who was fitting upon the fore- 
part of another cart, only twenty-four yards behind the cart 
that was ftruck, " had Lauder, his cart and horfes, full in 

view when they fell ; he was ftnnned by a loud report, and 
u faw his companion, his horfes and cart^ fall to the ground ; 

"he 



u 
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** he immediately ran to his affiftance, but found him quite 
" dead ; he perceived" (at the time of the accident) " no flafli 
€i or appearance of fire/* 

It alfo appears, that another man, a fhepherd of St* Cuth- 
belt's farm, was alfo a witnefs of this event. He was diftant: 
from Lauder " between two and three hundred yards, and was 
" looking at the two carts, when he was ft tinned by a loud 
" report, and at the fame inftant faw the firft of the carts fall 
" to the ground. He faw no lightning, nor appearance of fire 
" whatever." 

The concurrent teftlmony of thefe two men is confirmed 
by Patrick Brydone, Efq. who lives " at a fmall diftance'* 
from the fpot where Lauder was killed : and Mr, B&ydone 
relates, that a ftorm appeared far off; and that he, and fome 
company in his houfe, were 6C fuddenly alarmed by a loud 
" report, for which they were not prepared by any preceding 
" flafh." There is the greater weight to be given to this 
account of Mr. Brydone, as it fo happened, that he was juft 
then " obferving the progrefs of the ftorm, at an open win* 
<c dow, in the fecond ftory of his houfe, 9 ' and making the 
company " obferve, by a flop- watch, the time that the found 
" took to reach them." 

It is extremely fortunate* that a gentleman, fond of philo- 
fophical enquiries, fhould have been upon the fpot at the time 
of this accident, to give to the world fo clear and interefting 
an account. 

§ 3, That the death of Lauder and of the horfes was not 
occafioned by any .direSt mainjlroke of explofion from a thunder- 
cloud, either pofitively or negatively electrified, is evident; 
lince no lightning whatever did pafs from the clouds to the 

S % earth 



%$z Earl St anhope*s Remarks on Mr. Brydone*s 

earth (or from the earth to the clouds) at the place where they 
were killed, 

§ 4. It is equally evident (and for the very fame reafon) that 
they were not deprived of life by any tranfmitted mainjlroke of 
explofion^ either pofitive or negative. 

§ 5. It is alfo obvious, that the lateral explofion was not the 
caufe of this mifchief; for the lateral * explofion does always 
proceed immediately from the main flroke itfelf ; and therefore 
there can exift no lateral explofion, in the cafe when there is na 
main ftroke whatever. 

§ 6. It might, perhaps, be fuppofed, that Lauder and the 
two horfes were fuddenly fuffocated by the fulphureous fmelt 
that often accompanies ele£lricity. 

But though the death of the man and of the horles might 
(by fome) be attributed to this caufe, the fulphureous fmell 
will no wife account for " many pieces of the coal 'having been 
" thrown out, to a conliderable diftance, all round the cart;" 
and for the " fplinters" (from the wood-work of the cart) 
that were u thrown off in many places/* as appears, by Mr. 
Brydone's account, to havebeen the cafe. 

§ 7. Some perfons may imagine that Lauder and the 
horfes might have been killed, and that the other effects above- 
mentioned might be accounted for, by fome ludden and very 
violent commotion in the air, which commotion the thunder 
might be fuppofed to produce, though unaccompanied with 
any flafh at that place ; in a manner, in fome fmall degree^ 
fimilar to the fatal wounds that fometimes have been known 
to have been given by the air having been fuddenly difplaced 

^ See Dr.. Priestley's excellent Paper in the flxtieth volume of the Phila- 
fophical Tranfa&ion5 9 page 192 et feq. See alfo my Principles of Electricity t 
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by a cannon ball, in its paflage through that atmofpherical 
fluid, though the cannon ball itfelf had evidently neither 
ftruck the perfon wounded, nor even grazed his cloaths. 

The " duft that rofe at the place" might be brought as an 
additional argument in favour of the opinion, that a fudden 
and violent commotion of the air did occafion the effects pro- 
duced. 

But fuch an explanation (vague as it is) would not account 
for the " marks of fufion" on the iron of the wheels ; nor 
for " the hair of the horfes having been finged ;" nor for 
" the (kin of Lauder's body having been burnt" in many 
places. 

§ 8. I think, from the different circumftances of this cafe^ 
that it is clear to demoriitration, that the effe£ts produced pro- 
ceeded from ele&ricity ; and that no eleSlrical fire did pafs im- 
mediately either from the clouds into the cart ? &c. or from 
the cart, &c. into the clouds. 

From " the circular holes" in the ground ("of about 
" twenty inches in diameter") the refpe&ive " centers of 
" which were exactly in the track of each wheel," and the 
correfponding " marks of fufion" on the iron of the wheels-, 
which marks " anfwered exadtly to the center of each of the 
" holes ;" it is evident, that the ele£lrical fire did pafs (from 
the earth to the cart, or from the cart to the earth) through 
that part of the iron of the wheels which was in conta£fe with 
the ground. 

From the " fplinters that had been thrown off, in many 
" places, particularly where the timber of the cart was con- 
u ne&ed by nails or cramps of iron," and from the various 
other effe&s mentioned in Mr. Brydone's Paper, it is moreover 
evident^ that there was a violent motion of the ele&rieai fluid m 
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all, or (at leaft) in different parts of the cart, and of this bo- 
dies of the man and horfes, although there were no lightning. 

§ 9. Wonderful as thefe combined facts may appear, and 
uncommon as they certainly are in this country, they are, 
neverthelefs, eafy to be explained by means of that particular 
fpecies of electrical fhock, which I have diftinguifhed in my 
Principles * of Electricity (publifhed in 1779) by the appella- 
tion of the " eledirtcal returning Jlroke :" and although at the 
time I wrote that Treatife, I had it not in my power to pro* 
duce any inftance of perfons or animals having been killed in 
the very peculiar manner fince related in Mr. Brydone's 
Paper ; I did, however (from my experiments mentioned in 
that Book), venture to affert, with confidence, that f, " if 
" perfons be ftrongly fuperinduced by the eleCtrical atmofphere 
" of a cloud, they may (under circumftances fimilar to thofe 
<c explained in that Treatife) receive a very ftrong fhock, be 
" knocked down, or be even killed, at the inftant that the 
" cloud difcharges, with an explofion, its eleCtricity, whether 
44 the lightning falls near the very place where thofe perfons 
" are, or at a very confiderable diftance from that place, or 
* 6 whether the cloud be pofitively or negatively ele£trified," 

And I moreover ftated that J, "whether the diftance be- 
** tween the perfon fo circumftanced, and the place where the 
" lightning falls, be fifty or an hundred yards, or one mile, or* 
u two miles, or three miles, or more, the truth of the ge- 

* See Principles of Electricity, containing divers new Theorems and Experi- 
ments, together with an Analysis of the fuperior Advantages of high and pointed 
Conductors; by Charles Vifeoimt Mahon, F. R, S. from § 2102. to § 347. 
inclufively. 

f See Principles of Electricity, § 31 i. 

$ See Principles of Electricity ? § 313. 

u neral 
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u jieral proportion there laid down would not be any wife 
"afFeded." 

I have alfo explained, in that Treatife, how a ftill more 
Angular effed might be produced, namely, how * " an explo- 
" fion, which happens in one place, may caufe in a fecond 
46 place (at a very considerable diftance from the firft place) 
< 6 a fudden returning ftroke, which may knock down, or even 
6f kill, perfons and animals at that fecond place ; at the fame 
" time that other perfons, or other animals, fituated in a third 
" place, that is even immediately between the firft place 
" where the lightning falls, and the fecond place (juft men- 
" tioned) where the Ihock of the returning ftroke happens, 
" fhall receive no detriment whatever/* 

§ 10. Having, in my Principles of Ele£bicity f, explained at 
large the nature of the returning Jlroke, I will not trefpafsupon 
the time of this Society, by repeating the account of any o£ 
the various experiments that I made, to prove the poffible 
exiftence of fuch an ele&xical ftroke ; but I will, at once, 
apply the general laws, which I have (therein) laid down, to 
the particular phenomena related by Mr, Brydonb. 

But, before I fpeak of the accident of Lauder, which ap- 
pears to me to have been occasioned by a returning Jlroke, pro- 
ceeding from an ajfemblage of clouds, I will fay a few words 
upon one or two other fads, mentioned in Mr. Br yd one's 
account. 

§n. Mr. Brydone informs us, that " the fhepherd belong* 
" ing to the farm of Lennel-Hill was in a neighbouring field, 
** when he obferved a lamb (only a few yards from him) drop 
" down, although the lightning and claps of thunder were* 

* See Principles of Ele&ricity, § 314. 

t See Principles of Electricity, from § 202 to § 347, ioclufively* 

7 " the%. 
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" then, at a great diftance from him. He ran up immediately* 
" but found the lamb quite dead; nor did he perceive the leaft 
* 4 convulfive motion, or fymptom of life remaining, although, 
*' the moment before, it appeared to be in perfect health/* 

This effect is fo precifely fimilar to thofe explained in my 
Principles of electricity, and particularly to that mentioned in 
fe&ion 328, that it is quite unneceffary to enlarge upon it* I 
will only obferve, that fuch an ele&ricai returning Jlroke as 
that by which this lamb was deftroyed (namely, a returning 
ftroke, which happens at a place where there is neither light- 
ning nor thunder near) belongs to the moft fimple clafs of 
returning ftrokes ; and that it may be produced by the fudden 
removal of the elaftic ele&rical preffure of the eledtrical atmo- 
fphere of z Jingle * main cloud, as well as by that of an affem- 
hlage \ of clouds. 

It appears by Mr. Brydone's, account, that the fhepherd, 
who faw the lamb fall, was near enough to it to feel, in a 
fmall degree, the ele&rical returning ftroke " at the fame 
*' time" that the lamb dropped down. 

§ 12. Mr. Brydone further relates, that « a woman 
" making hay near the banks of the river fell fuddenly to 
" the ground ; and called out to her companions, that fhe had 
" received a violent blow on the foot, and could not imagine 
u from whence it came." 

This blow was, unqueftionably, the eleBrical returning 
Jiroke, 

When a perfon, walking or {landing out of doors, is 
knocked down or killed by the returning jlroke, the electrical 
fire muft rufh in, or rufh out, as the cafe may be, through that 

* See Principles of Ele&ricity, § 312* 

f See, in my Principles of Electricity, the end of the note to § 312. 

perfon's 
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performs feet *, and through them only ; which would not be 
the cafe^ were the perfon to be knocked down or killed by any 
main flroke of exniofion, either pofitive or negative. 

Thefe things are -evident. But the manner in which Lau~ 
DER and the two horfes v/e;ci killed is not quite fo evident, 
though it appears to me to be very ealily accounted for, 

I will now" {late, in what manner I conceive that the clouds 
may have been placed, when the effe£ts mentioned in Mr. 
Brydone's Paper were produced. 

§ 13. I muft .premife that, by that account, it appears, that 
the cloud was many miles in length ; inafmuch, as juft before 
the " loud report," the lightning was at a very " great dif- 
" tance:" for Mr. Brydone " obferved, by a ftop- watch, that 
" the time that the found took to reach him was generally from 
u 25 to 30 feconds." 

Mr. Brydone relates, that the " loud report refembled the 
" firing of feveral mulkets, fo clofe together, that the ear 
" could hardly feparate the founds, and was followed by no 
*' rumbling noife like the other claps.'* 

This defcription indicates, that the eleftrical explofion was 
not far dift'ant; and alfo ihews, that it was not extremely 
near : for, if the explofion had been extremely near, the ear 
could not at all have feparated the founds. 

§ 14. Now let us fuppofe a cloud, eight, ten, or twelve 
miles in length (be the fame more or lefs) to be extended over 
the furface of the earth, in the fituation reprefented by ABC 
in the figure. (See Tab. VIIL) 

And let another cloud (as reprefented by DEF) be fituated 
between the above-mentioned cloud and the earth* 

* See Principles of Ele&ricity, from § 332. t© § $ZJ* inclufively* 

Vol. LXXVII. T Let 
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Let the two clouds be fuppofed to be charged (for inftance) 
with the fame kind of ek&ricity, and to be both pofitive. 

Let us further fuppofe, that the lower cloud DBF be near 
the earth, only a little beyond the ftriking diftance ; and let a 
man, cart and horfes, be fituated at L, under that part (E) of 
the cloud which is theneareft to the earth. 

Now, let us fuppofe this cart to be afcending an hill, and 
to be in the filiation defcribed by Mr* Brydone, namely, 
to have " almoft gained the higheft part of the afcent," and. to 
be followed by " another cart** (M) lower down the hilh 

Let us fuppofe alio, that the two clouds DEF. and* ABC be 
near each other, perpendicularly over the place where the cart 
L was fituate (as at DA)* 

And let the remote end C, of the upper cloud ABC, ap- 
proach the earth, within the ftriking diftance, and fuddenly 
difcharge its ele&ricity into the earth at G* 

§ 15. Things being fituated as above defcribed, let us exa- 
mine what confequencesrauft follow. 

Firft, when the upper cloud ABC difcharges its eleftricity 
into the earth at G, the lower cloud DEF muft immediately 
difcharge its electricity into the upper cloud at the place DA* 
which is directly or nearly over the cart L, 

This accounts for the " loud report" of thunder that was 
unaccompanied by lightning at L or at M. The report 
muft be loud, from its being near; but no lightning could 
be perceived at L or M, by reafon of the thick thunder cloud 
DEF being fituated immediately between the fpe&ator at M 
and DA, the place between the two clouds where the lightning 
was. 
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iituation reprefented in the figure ; the earth at L mud, of 
courfe, become fuperinduced by the elaftic eleCtrical preflure of 
the eleCtrical atmofphere of the thunder-cloud ; which fuper- 
induced elaftic eleCtrical preflure muft gradually have increafed 
as the cloud came clofer to the earth, and approached nearer 
to the limit of the ftrikiug diftance. 

§ 17. Confequently, if any Conducting body (not having 
finy prominent conducting points) were to be placed at L, 
upon the furface of the earth, and to be there ekdtrically in* 
fulated; then fuch conducting body, by the laws of eleCtri- 
city, muft, at its upper extremity (namely, the part neareft to 
the pojithe cloud) become negative ; at its lower extremity, it 
muft become pojttive ; and, at a certain intermediate point, it 
will be neither plus nor minus. 

So that this infulated conducting body, thus iituated, will 
be in three oppofite ftates at one and the fame time; that is 
to fay, that it will be, at the fame inftant, pofitlvely eleCtrified* 
negatively eleCtrified, and not eleCtrified at alL 

This proportion I have rigoroufly demonftrated in **sy ; 
Treatife * on EleCtricity. 

§ 1 8* But if this conducting body, on the furface of the 
earth, be not infulated +, or be but imperfeCtly infulated, then 
the whole of fuch body (from its being immerged in the elec- 
trical atmofphere of the pojitive cloud) will become negative ; 
becaufe part of the eleCtricity of this conduding body will, 
in this cafe, pafs into the earth*. And this conducting body 
will become the more negative, as it becomes the more deeply 
immerged into the denfe part of the elaftic eleCtrical atmo- 
fphere of the approaching thunder-cloud. 

* See Principles of Electricity, from § 55 to § 74, inclufively. 
f See Principles of Electricity, § 182 and § 183. 

T 2 § 19. 
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§ iq. Now, when the politive cloud DEF (in the manner 
above dated) comes fuddenly to difcharge, with an explofion,. 
its fuperabundant eleftrkity into the other cloud ABC, then • 
the elaftic electrical atmofphere of the cloud DEF will ceafe 
to exift;, confequently, the ele&rical fluid, which had been 
gradually expelled into the common ftock, from the conduc- 
ing body fituated (at L) upon the furface of the earth* muft 
(by the fudden removal of the fuperinduced elaftic electrical 
preffure of the electrical atmofphere of the thunder-cloud) 
fuddenly return from the earth into the faid condufiliug body* 
producing a violent * commotion, fimilar to the pungent fhock 
of a Leydenjar in its fenfation and, effeds. 

TChis is what I call the eleftrical returning -fjlroke. 

§ 20- It was by fuch a returning ftroke. that Lauder and 
the horfes that he was driving were killed, they having be- 
come ftrongly negative J previous to the explofion. 

Lauder was " fitting" when he- was ftruck dead ; and his 
legs appear to have been c< - hanging over the fore- part of the 
u cart, at the time of the explofion." The returning ftroke, 
therefore, could not iffue into his body through his legs; and 
this accounts for the " fkln of his legs" not having been at all 
6i burnt or fhrivelled," as the fkin was on many other parts of 
his. body. And it likewife fhews the reafon, why the " zig- 
u : zag line" on Lauder's (kin (which waa terminated at one 
end by the chin) " did not extend lower than the thigh." 

* See Principles of Electricity, § 304 and § 603. 

f See Principles of Electricity, from § 202 to § 208, inclusively, and § 387. 

% Note, I have here fuppofed the thunder- cloud (and of conrfe its electrical 
atmofphere) to have been pofiiive ; but fimilar effects would have been produced, if 
the thunder-cloud had been negative; only, in that cafe, Lauder and the horfea 
would have been ftrongly' pofitive, previous to the explofion. 

4 § 21. 
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§ 21. Mr* Brydone mentions, that " the hair of the horfes 
€i was much (inged over the greateft. part of their bodies; but 
" was moft perceptible on the belly and legs." This effe£fc is 
eafily accounted for by the returning ftroke ; for the lower 
part * of the bodies of thofe animals muft of courfe have 
been more ftrongly affected than any other part, as the eledtri- 
cal fire from the earth muft fuddenly have ruflied into their 
bodies through " their legs, which had made a deep impreffion 
" in the duft " 

§ 22. The various effedts produced on the cart may be ex- 
plained, with equal facility, by means of the returning ftroke ; 
and I have ftated, in my Principles f of Eledtricity, " not 
" only in what manner perfons and animals may be deftroyed, 
" but how" inanimate bodies, fuch as " particular parts of build- 
" ings, may be confiderably damaged by an ele&rical returning 
" ftroke, namely, all thofe parts where there is, in any kind 
" of conducting fubftance or fubftances (upon which a ftrong 
" elaftic eleftrlcal preffure is fuperinduced), any kind of eleo 
46 trical interruption, acrofs which the returning electrical fire 
u might fuddenly ftrike, and might thereby rend and deftroy 
" all the bodies that it might meet with in its paffage." 

Mr, Bjrydone relates, that " fplinters had been thrown off 
** in many places, particularly where the timber of the cart was 
" connected by nails or cramps of iron," The eleCtrical inter- 
ruption between thefe pieces of metal, acrofs which interrup- 
tion the returning eledtrical fire did fuddenly ftrike 9 accounts 
for its rending the bodies that it met with in its paffage. 

* See, in my Principles of Eledricity, the note to § 594, where fomewhafc 
of a fimilar effect is mentioned. 

f See Principles of Electricity, § 333, § 3343 and § 347, 

It 
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It is alfo evident, that it was the electrical returning fire, 
that produced the " marks of fufion" on that part of the iron 
of the wheels which was in contact with the ground ; inas- 
much as the whole eledlricity, that, at the inftant of the ex- 
plofion, returned into the cart, did enter at thofe places, 

§ 23. No perfon, the leaft verfed in the principles of elec- 
tricity, can hefitate to affent to the proportion, that the eleSiri- 
cal returning Jlroke muft exift, under circumftances fimilar to 
thofe explained above. But it may be objected to me, that 
although all the aforefaid efFedts of a returning ftroke might 
take place in a fmall degree, yet thofe efFedts could not have 
been fufficiently powerful to have killed Lauder, the 
horfes, and the lamb, or to have melted the iron of the cart- 
wheels ; efpecially, coniidering the fmall quantity of eledtrical 
fluid that is contained in the body of a man, of a lamb, or of a 
horfe ; or that is contained in any body of the frze of a com- 
mon cart ; that is to fay, coniidering the fmall quantity of 
eledtrical fluid that could, by being difturbed, have produced 
the returning Jlroke. 

To this objection (plaufible as at firft fight it may appear) I 
conceive, I have given a complete anfwer in my Principles of 
Electricity, from fedlion 237 to fedlion 347, inclufively ; and 
alfo from fedlion 592 to fedlion 606-, inclufively; but it may 
not be improper to add a few words to what I have already 
/aid upon that part of the fubjedt. 

§ 24. Mo legitimate conclusion can be drawn from premifes 
that are not ^proved: therefore, no perfon can legitimately 
conclude, that the force of a returning ftroke muft always be 
weak, when produced by the difturbed eledlrical fluid of a 
man's body, by realbn that a man's body contains but a fmall 
quantity of eledlricity : for, it has never been proved, that a 

man's 
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man's body does contain only a fmall quantity of eleCtrical 
fluid ; neither is there the fmalleft reafon to believe fuch an hy- 
pothesis, which appears, on many accounts, to be completely 
erroneous. And, if that hypothefis be erroneous, the objec- 
tion to the ftrength of an electrical returning ftroke remains 
perfectly unfupported by argument. 

When a body is faid to be plus or pojitive, it {imply means, 
that the body contains more electricity than it does in its un- 
eleCtrified, that is to fay, natural ftate ; but does not iignify* 
that fuch body is completely faturated * with eieCtrlcky. In 
like manner, when a body is faid- to be minus or negative, it 
only Signifies, that the body contains lefs than its natural (hare 
of ele&ricity ; but does not imply, that fuch body is completely 
exhaujied of the electricity which it contains in its natural 
ftate. 

Now, the ftrength of natural electricity is foimmenfe, when 
compared to the very weak effeCts of our largeft and beft contrived 
ele£trical machines, that I conceive, that we cannot, by means 
of artificial electricity, expel, from a man's body, the thou- 
fandth (or perhaps even the ten thoufandth) part of the elec- 
trical fluid which it contains, when in its natural ftate. 

§ 25. That, hypothefis, by which natural phenomena are 
eafily accounted for, has a better claim to our attention than, 
an oppofite hypothefis, which prevents thofe phenomena from 
being intelligibly explained. 

There is no reafon whatever for concluding, that any elec- 
trical machine of any given fize is capable of rendering a con- 
ducting body either completely plus, or completely minus 5 but far 
otherwife. And it would have been as logical, for any perfon, 
fome years ago (when eleCtrlcal machines were not brought to 

* See Principles of Electricity, § 342. 

their 
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their prefent ftate), to have maintained, that thofe very imper- 
feCt machines were capable of rendering a conducting body 
completely pojifive, or completely negative^ as for us, in the year 
1787,^0 conclude, that we (by our {till imperfect machines) 
have attained the limit of electrical exhauftion, or condensation. 

We evidently have not, with our machines, even approached 
the limit of eleCtrical ftrength, particularly in refpeCt to the 
returning Jlroke : for it is remarkable, that (by the laws of 
electricity *) the ftrength of the eleCtrical returning jlroke, 
near the limit of the ftriking diftarice, does increafe in a 
" greater ratio," than the ftrength of the main ftroke from 
the charged body, producing the elaftic eleCtrical atmofphere 
fuperinduced. 

§ 26. For example, let the returning ftroke be attempted to 
be produced, by means of a metallic prime conductor of 20 or 
2 1 inches in length, and of about two inches in diameter ; 
?uid by means of another metallic body of equal dimenfions, 
placed parallel to the prime conductor, juft out of the limit of 
the ftriking diftance ; and let the prime conductor be charged, 
by means of one of the common giafs globes* of lefs than, 
nine inches in diameter.- 

The returning ftroke, in this cafe, will not only be confi- 
derably weaker than a fpark taken from the prime conductor, 
but it will be fo extremely weak, that it can hardly be faid even 
to exift. 

§ 27. Whereas, if the experiment be made in a manner 
exaCtly fimilar, by means of a large glafs cylinder (inftead of 
the fmall globe) and by means of a metallic prime conductor, of 
about three feet four inches long +, by nearly four inches and a 

* See my Principles of Electricity, § 34.0 and § 341* 

f It is better if the prime conductor, and the other metallic body, be ftill 
larger* 

half 
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half diameter*; and alfo by means of another metallic body 
of equal dimenfions with this prime conductor ; then, there 
will be no kind of comparifon between the ftrength of the 
returning Jlroke obtained out of the finking diftance of the 
prime conductor, and the ftrength of the main Jlroke received 
immediately from the prime condu&or, the (harpnefs and pun- 
gency of the returning Jlroke being fo much fuperxor. The 
returning ftroke in this cafe is like the fudden difcharge of a 
weakly ele&rified Ley den jar, provided that due attention be 
paid to the four rules for obtaining a very ftrong returning 
ftroke, as laid down in fe&ion 307 of my Principles of Elec- 
tricity. 

§ 28. When I performed the experiment of the returning 
ftroke, by means of a ftill ftronger ele&rical apparatus, the 
commotion f felt wasfimilar to that of a Leydenjar, ftrongly 
electrified, fuddenly difcharged through my body ; fo that, 
having taken the returning ftroke eight or ten times one 
morning (withouthaving taken the main Jlroke a fingle time 
that day), I felt a considerable degree of pain acrofs my cheft 
during the whole evening, and a difagreeable fenfation in my 
arms and wrifts all the next day. 

I have alfo found, that (by an advantageous difpofition of the 
apparatus) metal X maybe melted by means of the eledirical 
returning ftroke ^ not only entirely out of the ft r iking diftance y 
but even without any communication with the common ftock t 
although the condu&ing body, from which Mued the electrical 

* See Principles of Eleftricity, § 593, 594, and 595. 

f See Principles of Etearicity, § 304 and § 310. 

% See Principles of Ek&ricity, from § 603 to § 6q6* iflchifweljv 
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fluid that formed the returning ftroke, had lefs than ' twenty f even 

fquare feet of furface In conta£t with the air* 

§ 29. The fad is, that in the cafe of the returning ftroke, \l 
Is not fo much upon the quantity of electrical fluid, as upon 
the velocity * of that fluid, that the Arength of that ftroke 
depends j therefore, the ftrength of the returning ftroke de- 
pends lefs upon the quantity of furface ufed, than upon the 
Jirength of the ele&rical preflure of the eJaftic ele&rical atmo- 
fphere, fuperinduced upon the body flruck, previous to the 
explofion. 

But, the ele£lrlcal preflure of the elaftie eledrkal atmofphere 
of the great thunder-cloud In Scotland muft have been im* 
menfe, when compared to the electrical preflure of the elaftic 
ele&rkal atmofphere of a metallic prime conductor, of what- 
foever fhape; confequently, it is not at ail furprifing that 
Lauder Ihould have been killed (or that the other effe&s, re* 
lated by Mr. Brydone, ihould have been produced) by the 
returning ftroke ; inafmuch as it is not furprifing, that effeSli 
ihould be proportionate to the caufes by which they are respec- 
tively produced* 

§ 3,0* Mr. Brydone relates, that " ]Lauder*s cart was 
" higher on the bank" than the cart that followed him ; which* 
in fbme degree* accounts for the jnan, fitting on the other cart, 
not having felt the returning ftroke* But, that is to be ac- 
counted for in another way,rnamely r by fuppofingthe cloud to, 
have been pending nearer to th$ earthy over tkb fpot where 

* See Principles of Ele&rieitj^ from ^^to §602, indiifiwly'; and parti- 

ailarlj|6oi<». 

hAUVEM 



Account of alfhunder^ohnm Scotland* 1 4^ 

Lauder ^ was killed, than over the place where ? his? com* 
panion was: for, I have fhewn, in my Treatife tipou 
Eledricity +, that, in order for a .Dperfon to receive a dan- 
gerous returning ftroke, fuch perfoo Ihould heimmerged^ 
not merely in the eledrical atmofphere of the thunder* 
cloud, but in the denfe part of the cloud's ele&rical atmo* 
fphere. 

The fa£Habbve alluded to may alfdbe accounted 1 for in the 
following way, -viz.- by fuppofing thit the fecond cart were 
either better conne&ed with the common flock, ori thatlti were 
bettenin fulated, than L a uCER'sicatt : for, 1 have fhewa , in my 
Principles oft£k&ticity |> (what is very remarkable, namely,) 
that dt'ber of thefe two oppojite circumftances will weaken* the 
force of a returning ftroke prodigiotifly. Now, Mh^BR^BONK 
'mentions, that; thefe had heen an " alm6ft total want of raia 
" for ^tmny months/' ^He ilfo fayspthat " th^ ground" (at 
the pkce wh^re -'Laumml was killed) " was reM^rkably dty f 
« and^of^a gravelly foil?* This ftate pf the ground Was^ar- 
tlcularly adapted to the production of the ele&rioal returning 
ftroke, when produced tipon the iliarge fcate f of Attire, where 
the eiaftic deftrical ^teffure isfo pdWerful* 

§ 31, The account which Mr. Iryj*o^e %a$ grvea of this 
thnn^der^florm in Scotland is aftt ! ttiore eiriws^ tMi r it is 
inftru&ive. 



*• See Principles of Ble&mity, r§ 3 | : 8, 

f See, in my Principles of Ele&ricity» Experiments 38, 39* arid >4Qy- from 
§ 280 to § 296, inclufively* See^alfo § 332, § 318, § 334, and>,§5G7» 
-4:. See; Pmnciples^f Ekdlricitjr, from §"<24S>to §310, meMwttyi and fe© 

particularly § .307, 

U * In 
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In part XIX, of my Principles of Ele&ricity *, I have enu- 
merated •" eleven neceflary requifites" in erecting conductors to 
f^cure buildings againft damage by lightning. The ninth re- 
quifite is+, "that there be neither large nor prominent bodies 
« of metal,* upon the top of the building propofed to be 
" fecured, but fuch as are conne&ed with the conductor'' (and 
confequently with the common flock) " by fome proper metal- 
*' lie communication." And in fe£lion 538, Iftate, that the 
06 conlideration of the ele&rical returning fbroke fully evinces the 
" utility of fuch precaution." The circumftances mentioned 
by Mr. Brydone, that " fplinters had been thrown off in 
" many places, particularly where the timber of the cart was 
" connected by nails, or cramps of iron," ftill more fully 
proves that fuch precaution is right. 

§ 32. The tenth J neceflary requifite in ere&ing condsj$Qr$, 
mentioned in my Principles of Ele&ricity, is,** that there be 
" a fiifficient number of rods." And in fedw&^zit ftate 
that, ." the 'higheft parts of a building, the moft; elevated 
" ridges, all thel very prominent ftacks of chimneys, and all 
" the moft falient angles* ought, in order for the building to 
" acquire the greateft degree of fecurity, to be armed with 
f 1 an high, tapering, and acutely pointed metallic conductor* 
4C properly conne&ed with the common flock And upon edi- 
" fices of great importance (efpecially magazines of gun- 
's powder) the pointed condu&ors ought never to be above 



• See Principles of Ele&ricitjv from § 519 to § 544, inclvifivelyi and parti* 
ularly fee- §-51-9.. 

f See Principles of Ele&ricity, § 519 and § 538. 

% See Principles of EtSftricitjr, § 5194 and from § 539 to §54V** 
v6f 9 
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€i forty or fifty feet afunde^r; and, if they were to be &t ftill 
" fmaller diftances afunder, the. fecurity they would afford 
« would be ftill more perfect." 

The reafon of this precaution is fully explained in many 
parts of the above-mentioned Treatife, particularly in fedlion 
423*; and the circumftance, very worthy of obfervation, 
related by Mr. Brydone, namely, that the diftance was only 
" about twenty-four yards," between Lauder, who was killed, 
and his companion, who " was fenfible of no fhock, nor un- 
ic common fenfation," does clearly demonftrate the propriety 
of this precaution, of ere&ing fever al f conducting rods upon 
an extenfive building. 

This information muft be particularly interefting to the 
Board of Ordnance, on account of the fecurity of their ma- 
gazines, particularly their ptowder magazines at Purfleet. The 



* See alfoPart XVIIL of my Principles of ^Electricity (from § 494 to § 518 
Inclufively), where I have ; clearly demonflrated this proportion, namely, that, 
u high and pointed metallic condu&or$'[yvhtn properly conflructed, and when made to 
*' communicate completely with the common flock] tend not only to prevent 
u a mainjtroh of lightning and the lateral explojion ; but tend like wife moft power* 
"fully to prevent any dangerous eleBrkal returning Jlroh whatever from taking 
" place near that part of the edifice upon which they are erected. So admirable, 
4< and fo extenfive, is the principle upon which is founded this fimple and moil 
41 incomparable invention !" 

f See alfo (in the volume LXVIII. of the Philofophical Tranfaclions, part L 
P* 3*3* et ^ CC L*) tne " Report of the Committee, appointed by the Royal Society, 

600 
u to confider of the moft effectual Method of fecuring the Powder Magazines at 
u Purfleet againft the Effects of Lightning, in compliance with the Requeft of the 
+* Board of Ordnance ; w in whrch Report, ftveral high and acutely -pointed con- 
ductors^ properly connected with the bottom of the wells, are propofed to be 
erc&ed $. and other precautions, founded on a like principle, are recommended. 
5 fecurity 
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feciirity • of thofe magazines is-a {great national object* ndt orily 
on account of their mi portage hv time of tvar ; btit, alfo da 
account of their vicinity to the City of; London. iFor^ from the 
itrtmenfe^ quantity of ^gmSp&Wd&r } they contain (when full), 
their; fituatio'n tipdn the river Thames* a$d their being within 
the diftance of frrily a few miks-bf London, thofe magazines 
b$lngblo\vn lip would probably produce, In the ^Metropolis^ 
a vidian t'fhotk, like that of an^arthquakee 
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